Abstract:
The tigate the changes of the basal lamina in the gingiva which were produced by both wounding and bacterial protease application and second to investigate the fate of the changed basal lamina with the passage of time .
Material and Methods
Four groups (Groups A-D) of Wistar rats , 10 animals each, were used in the present study. In the animals of all groups , a frontal incision, 1 mm in depth, was made in the lingual gingiva of the lower incisors with a scalpel. Immediately after incision, the gingival wounds in the animals of Groups A and B received applications of 0 .03 ml of distilled water and the same volume of 5 % bacterial protease solution (280 units of bacterial protease, Sigma type XIV, /1 ml distilled water) for 1 minute using a small amount of cotton , respectively. The animals of Groups A and B were killed 4 and 28 days after application . The tissues of the gingival wounds were removed, fixed in 10% neutral buffered formalin , embedded in paraffin and sectioned serially at in the underlying connective tissue (Fig. 1 ) .
The basement membrane between the epithelium and the underlying granulation tissue was relatively clear. On Day 28, granulation tissue was not observed below the keratinized epithelium, the basement membrane and the connective tissue appeared normal. In Group B on Day 4, the wound was also completely covered by the keratinized epithelium (Fig. 2) . However, a granulation tissue was present in the underlying connective tissue and it was more marked than that in Group A (Fig. 1) . The basement membrane between the epithelium and the granulation tissue was indistinct. On Day 28, as in Group A, a granulation tissue was not found under the keratinized epithelium and the basement membrane and connective tissue appeared normal .
Ultrastructural observation
In Group C on Day 4, in the junctional area between the epithelium and the underlying granulation tissue, a layer of normal basal lamina was seen just below the basal surface of the basal cell (Fig. 3) . In many connective tissue areas, however, detachment, thickening , fragmentation and multiplication of the basal lamina were also observed (Fig. 3) . Many anchoring fibrils were attached to one or both sides of these basal laminae. Sometimes , the connective tissue cells, probably fibroblasts, were closely located to the basal cell . On Day 28, a normal basal lamina was seen just below the basal surface of the basal cell (Fig .  4) . But the changes of the basal lamina as seen on Day 4 were also observed in the underlying connective tissue area, although they decreased in intensity and amount (Fig . 4) . In Group D on Day 4, in the epithelial-connective tissue junctional area, a normal basal lamina which was usually located just below the basal surface of the basal cell could scarcely be seen (Fig. 5, 6 ). Detachment , breaking, thickening, fragmentation and multiplication of the basal lamina were often found in the underlying connective tissue (Fig. 5, 6 ). Inside these irregular basal laminae, parts of degenerated cells were present (Fig. 5 ). Many anchoring fibrils were attached to one or both sides of the irregular basal laminae (Fig. 7) . These irregular basal laminae were found not only in the superficial portion but also in the deep portion of the connective tissue. In the underlying connective tissue, connective tissue cells with a relatively large number of intracytoplasmic organelles, probably fibroblasts, were located near the basal cell (Fig. 8) or sometimes in contact with the basal cell (Fig.  9 ). This contact between connective tissue cells and basal cells was rare in Group C. On Day 28, changes of the basal lamina were still present in the connective tissue, although they were reduced in intensity and amount (Fig. 10) . However, these changes were more fects of bacterial protease on the gingiva in animals or humans has been published. Suzumura et al. 7) , studying the effect of bacterial protease on the periodontal tissues in rats histologically, reported that application of bacterial protease induced a marked apical proliferation of the junctional epithelium along the tooth surface. With respect to the effects of bacterial protease on other tissues, there have been a few investigations. Kamata et al.8) reported that serratial protease caused vascular permeability enhancement followed by edema formation when injected into guinea pig peripheral corneas and subconjunctional space or skin. Kamata et al.9) , studying a possible cause and the difference in clinical severity of serratial keratitis in humans, reported that protease produced by the bacteria was a major destructive factor of the corneal tissue and that protease induced remarkable intrastromal edema and liquefactive necrosis of the corneas. Ultrastructurally, in the present study, the incisional wounds of the gingiva treated with distilled water in Group C on Day 4 and Day Vracko and Benditt11), studying reconstruction of skeletal muscle fibers and capillaries in rat and rabbit skeletal muscles after injury, reported that if the old basal lamina was separated from the plasma membrane of the new cell by some distance, then the new cell developed a new layer of basal lamina in apposition to its plasma membrane. Consequently, duplications of basal lamina occured. Although the exact mechanisms in producing changes of the basal lamina are not yet clear, it appeared from the results of the present study, as well as those of the previous investigations5, 10, 11) , that the changes of the basal lamina as seen in Groups C and D were produced in the following manner. When the incisional trauma was applied to the gingiva , the basal lamina was first separated from the basal cells, then broke into fragments and moved downward into the connective tissue . were sometimes located near the basal cells or in direct contact with the basal cells of the gingiva. Since this situation was not observed in the gingiva of Group C on Day 4, it was probably brought about by the treatment of bacterial protease. However, the significance of this was not clear from the present investigation. Martinez3) described that, 48 hours after incision of the gingiva, some fibroblasts were in close association with cytoplasmic projections of basal cells that extended into the fibrin mass. Tarin and Croft13), investigating incised wound healing in mouse skin, reported that the dermal cells were in close contact with the epithelium on Day 5. These findings were also reported by Ross and Odland14) who studied the connective tissue repair in human skin wounds. Tarin and Croft13) postulated that the intimate relationship between dermal and epidermal cells in wound healing was possibly an important factor in controlling the epithelial invasion and in reestablishing epithelial differentiation.
In conclusion, the results of the present ultrastructural investigation suggested that the rat gingiva receiving wounds and bacterial protease showed conspicuous changes of the basal lamina at the epithelial-connective tissue junction and that these changes of the basal lamina were reduced in intensity with the passage of time.
